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(57) ABSTRACT 
Correspondence Address: _ _ _ _ _ _ 

MORRISON & FOERSTER LLP The invention relates to a system for momtormg the interior 
1650 TYSONS BOULEVARD of a vehicle, Wherein changes occurring in the occupancy of 
SUITE 300 a seat, eg with a person P, a child seat K, an empty seat L, 
MCLE AN VA 22102 (Us) or an occupancy in another occupancy category, are effected 

’ in a computer unit by means of transitional probabilities 
(21) App1_ No; 10/483,327 Which are externally speci?ed to the monitoring system and 

Which re?ect the rapid speed at Which a change in occupancy 
(22) PCT Filed; J u], 9, 2002 is taken into account by said monitoring system. As a result, 

an associated airbag or another safety device is activated or 
(86) PCT No.: PCT/DE02/02514 de-activated accordingly. 
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SYSTEM FOR MONITORING THE INTERIOR OF 
A VEHICLE 

[0001] The invention relates to a system for monitoring 
the interior of a vehicle having a device for detecting data 
representing the occupancy state of a location in the interior 
of a vehicle and having a computing unit for obtaining 
association probabilities With respect to occupancy classes 
for the location in the interior of a vehicle With the aid of 
features representing the occupancy state of the location in 
the interior of a vehicle from measurement data of the 
device. 

[0002] W0 00 65538 discloses a method and an apparatus 
for determining the position of an object in a vehicle. This 
method is based on the problem that airbag systems in motor 
vehicles can lead to injuries to persons in individual cases. 
The reason for this is generally because the airbag system 
does not have reliable information about the position of the 
passenger. The in?ation operation is designed for extreme 
situations, i.e. an adult With seatbelt fastened must not come 
through to the dashboard in the event of an accident. 
HoWever, if the passenger’s head is too close to the dash 
board at the instant of in?ation (out-of-position), then this 
design of the airbag system can lead to severe injuries. 
Numerous systems Which are intended to remedy this prob 
lem are in development. By Way of example, attempts are 
being made, With the aid of laser triangulation systems, to 
measure average distances in the vehicle interior respec 
tively examined, if appropriate also With the assistance of 
ultrasound, in order to determine the position of the passen 
ger, in particular his head, therefrom. Besides optical and 
acoustic systems, use is also made of those systems Which 
operate With sensors and determine the Weight loading on 
the passenger seat. An even higher degree of safety can be 
achieved by combining various detection systems. 

[0003] The same measurement methods can also be used 
to determine the occupancy of other seats in the vehicle, for 
example of the rear seats. With even further generaliZation, 
a measurement method of this type can also be utiliZed to 
determine the occupancy of a parcel shelf. 

[0004] The measurement system is part of a monitoring 
system Which is additionally equipped With a device for 
detecting the occupancy state of a seat, in particular of the 
passenger seat, or else of a plurality of seats or regions 
Within the vehicle. The triggering decision of the airbag 
control unit is in?uenced depending on the detected occu 
pancy state. The occupancy state is represented With the aid 
of so-called occupancy classes. Each object Within the 
vehicle Which is detected by the monitoring system is 
allocated a discrete occupancy class. The occupancy classes 
are typically the folloWing classes: 

[0005] 
[0006] 2. child seat, directed rearWard, 

[0007] 3. child seat, directed forWard, 

[0008] 4. adult, 

[0009] 5. child. 

[0010] Both a coarser and a ?ner subdivision of the 
occupancy classes are conceivable. An assignment of a 
person or an object to one of the occupancy classes is 
effected on the basis of the features Which are obtained by 

1. empty seat, 
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means of an evaluation algorithm in a computing unit. All of 
the features span a feature space Whose dimension corre 
sponds to the number of features. 

[0011] If a current set of features falls Within the region of 
a speci?c class in the feature space, then the occupancy state 
of the seat or of the region in the interior of a vehicle is 
represented in said feature space. 

[0012] One problem consists in the fact that the classi? 
cation, on account of technical limitations of the sensor 
systems, changes from one occupancy class to another or 
jumps back and forth betWeen the occupancy classes even 
though the real occupancy state has not changed. This is the 
case particularly When the current features in the feature 
space lie in the vicinity of the interface betWeen different 
occupancy classes and the features vary slightly on account 
of measurement inaccuracies. 

[0013] In the knoWn monitoring system, the further prob 
lem arises that, on account of technical limitations of the 
sensor system or the sensor systems, if tWo or more sensor 

systems are used in conjunction With one another, occu 
pancy classes overlap in the feature space. An unambiguous 
assignment of the features only to a single occupancy class 
is not possible in this case. 

[0014] The object of the invention is to remedy this. 

[0015] According to the invention, in an apparatus of the 
type mentioned in the introduction, the object is achieved by 
virtue of the fact that the computing unit is connected to a 
memory in Which are stored transitional probabilities 
betWeen the occupancy classes in accordance With Which 
transitions occur betWeen the occupancy classes. 

[0016] The invention de?nes transitional probabilities in 
accordance With Which transitions take place betWeen the 
occupancy classes. The assignment to the occupancy classes 
is effected on the basis of association probabilities. These are 
possibilistic probabilities, i.e. the association With a class 
lies betWeen 0 and 1, but the sum over all the association 
probabilities must not be 1 as in probabilistic probabilities. 
Possibilistic probabilities and classi?cation methods based 
thereon are knoWn, for example in neural netWorks, fuZZy 
clustering, vector support machines. 

[0017] The core of the invention lies in the de?nition of 
the transitional probabilities betWeen tWo occupancy 
classes. In this Way, it is possible to control the number of 
measurement cycles Within Which the classi?cation is per 
mitted to jump from one occupancy class to another. 

[0018] By Way of example, the transition from “empty 
seat” to “adult” must be possible very rapidly since the 
airbag is typically deactivated in the case of an empty seat, 
but must be activated in the case of a person. Therefore, a 
high transitional probability from “empty seat” to “adult” 
must be provided. Conversely, it is critical if the airbag is 
disconnected for a person because the classi?cation result 
temporarily jumps to “empty seat”. The transition from 
“adult” to “child seat” is likewise critical since the airbag is 
triggered in the case of the adult, but not in the case of a child 
seat mounted on the seat. A transition must be permitted in 
this case too. HoWever, transitional probability must be loW, 
so that a transition can indeed take place after a plurality of 
corresponding measurement cycles. The loW transitional 
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probability thus incorporates a high degree of safety Which 
prevents an interruption of the function of the airbag in the 
case of an adult. 

[0019] The invention likewise relates to a generic system 
for monitoring the interior of a vehicle Which is character 
iZed in that a threshold value is de?ned, and in that the 
features are allocated to an occupancy class only When they 
lie above the threshold value. 

[0020] The assignment to an occupancy class is effected 
on the basis of the folloWing rules: the association With said 
assignment class is the highest. Preferably, the association 
additionally lies above a threshold value introduced accord 
ing to the invention, Which threshold value may be pre 
scribed for the computing unit during the implementation of 
the computational algorithm. The interface betWeen tWo 
occupancy classes in the feature space lies precisely Where 
the possible association probabilities of a set of features 
assume the same value. 

[0021] No classi?cation result is output for regions in 
Which the association probabilities With respect to all the 
occupancy classes lie beloW the threshold values or in Which 
the association probabilities With respect to tWo occupancy 
classes assume the same value. Consequently, a further 
occupancy class can be introduced: 6. no classi?cation 
possible. This implementation eliminates the further prob 
lem, namely the overlapping of regions of different occu 
pancy classes. 

[0022] Advantageous developments of the invention 
emerge from the subclaims. 

[0023] The invention can advantageously be used particu 
larly When the monitoring system is additionally equipped 
With a sWitch or a sensor for detecting the opening state of 
at least one door of the vehicle. The computing unit is then 
connected to the sWitch or the sensor via a data line. 
Depending on Whether one or more doors are open or closed, 
the computing unit receives this information. An algorithm 
according to Which the transitional probabilities can be set in 
a manner dependent on When the door Was last opened is 
available in the computing unit. In this Way, a suitable 
transitional probability betWeen tWo occupancy classes is 
prescribed even When, after the closing of the door, the 
monitoring system is reactivated after a reset and no data 
from the past are available for obtaining suitable transitional 
probabilities. In order that suitable transitional probabilities 
are also available for the monitoring system upon the ?rst 
activation of the monitoring system or after a reset, they are 
prescribed for the computing unit, so that the latter uses 
these prescribed transitional probabilities after the closing of 
the vehicle door has been identi?ed. In this Way, in this 
situation, too, the monitoring system can react rapidly to a 
real change in the occupancy state, for example When a 
person gets out and places a child seat onto the passenger 
seat. 

[0024] It is particularly advantageous if the transitional 
probabilities are stored in the memory as matrix elements. 

[0025] In one design of the invention, the transitional 
probabilities are expressed by numerical values Which 
embody the number of classi?cation cycles after Which a 
change in an occupancy state from one occupancy class to 
another occupancy class is deemed to have occurred. As an 
alternative, transitional probabilities are stored in the matrix 
as digits betWeen 0 and 1. 
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[0026] In the case of n occupancy classes, an n><n matrix 
is de?ned in Which the transitional probabilities are com 
bined. In this case, a transitional probability into each 
possible target state, i.e. the neW classi?cation result, is 
de?ned for each possible starting state, i.e. the current 
classi?cation result. 

[0027] The transitional probabilities are oriented to the 
frequency—to be expected in practice—of the correspond 
ing state changes taking account of the criticality of this 
transition With regard to the in?uencing of the airbag trig 
gering behavior. By Way of example, a transition from the 
occupancy class “child seat directed rearWard” to the class 
“child seat directed forWard” is to be classi?ed as rather 
uncritical since the airbag is deactivated for both classi?ca 
tion results. 

[0028] The invention likeWise relates to a method for 
monitoring the interior of a vehicle, data representing the 
occupancy state of a location in the interior of a vehicle 
being measured, and association probabilities With respect to 
occupancy classes for a selected location in the interior of a 
vehicle being obtained With the aid of features representing 
the occupancy state of a location in the interior of a vehicle 
from measured data. The method according to the invention 
is characteriZed transitional probabilities betWeen the occu 
pancy classes in accordance With Which transitions occur 
betWeen the occupancy classes are determined. 

[0029] In this case, in one development, the transitional 
probabilities are de?ned according to hoW probable the 
transition is considered to be. This can be determined 
experimentally, for example. 

[0030] HoWever, the transitional probabilities may also be 
de?ned according to hoW reliably the association probabili 
ties are obtained. If, on account of an inaccuracy of the 
measurement system, features Which belong to an occu 
pancy class cannot be de?ned With such high certainty for 
metrological reasons, this can be compensated for by cor 
respondingly higher transitional probabilities With respect to 
other occupancy classes in Which the association probabili 
ties can be determined With higher certainty. 

[0031] What is particularly suitable in the design of the 
monitoring system is de?ning the transitional probabilities 
according to hoW relevant they are to the safety of a person. 
That occupancy class in the case of Which the airbag must 
be activated must therefore be furnished With a high tran 
sitional probability from another occupancy class to it and 
With a loW transitional probability from it. 

[0032] In another development of the invention, it is 
provided that the transitional probabilities are varied in a 
manner dependent on time or the movement state of the 
vehicle. 

[0033] In an advantageous embodiment, the invention 
likeWise encompasses a method in Which the values for the 
association probabilities are smoothed With respect to time 
by averaging. The in?uence of measurement errors can 
likeWise be alleviated by the calculation of the statistical 
average value of the classi?cations obtained last, i.e. by a 
smoothing of the values over time. 

[0034] For this purpose, the classi?cation results are 
stored over a speci?c period of time adapted to the problem. 
By comparison With the classi?cations obtained in the past, 
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ambiguities in the association of a feature With respect to an 
occupancy class are then eliminated. 

[0035] It is likewise advantageously possible to carry out 
a Weighting of association probabilities Which is referred to 
a period of time. 

[0036] In this case, it is advantageous if current associa 
tion probabilities are Weighted more strongly in comparison 
With association probabilities determined earlier. 

[0037] In this case, the Weighting of the respectively 
current association probabilities can be individually in?u 
enced in comparison With the Weighting of the historical 
association probabilities in a manner dependent on corre 
sponding control parameters for each individual occupancy 
class. 

[0038] In particular, in a manner dependent on the last 
classi?cation result, it is possible to control the Weighting of 
the current association probabilities in the individual occu 
pancy class histories With the aid of the transitional prob 
abilities described above. 

[0039] This corresponds to a conditional probability for 
the occurrence of a neW classi?cation state under the con 

ditions of the current classi?cation state and the current class 
associations of the other classi?cation results. As a result, it 
is possible, for example, to strengthen the average associa 
tions of occupancy classes Which belong to the classi?cation 
group of the current classi?cation result (e.g. group of child 
seats), While the average associations of occupancy classes 
Which do not belong to the classi?cation group of the current 
classi?cation result (e.g. group of adults) are Weakened, as 
a result of Which a transition from the classi?cation state 
“child seat” to the classi?cation state “adult” becomes more 
improbable. 

[0040] According to the method of the invention, in an 
advantageous embodiment it is provided that, While the door 
is open, a safety device for protecting persons and/or objects 
in the interior of a vehicle remains deactivated. In particular, 
it is provided that an airbag remains disconnected as long as 
the door is open. This prevents an incorrect triggering of the 
airbag When the vehicle is at a standstill. 

[0041] It accords With experience that, directly after the 
vehicle has been entered and the door of the vehicle has been 
closed, changes are still made in the occupancy of the seats 
of the vehicle; by Way of example, a child seat is adjusted. 
This results in high transitional probabilities for transitions 
betWeen the occupancy classes. Therefore, ?rstly, after the 
closing of a vehicle door or after the closing of all the vehicle 
doors, high transitional probabilities are permitted in the 
calculation of the occupancy classes by the computing unit. 
The transitional probabilities are loWered over the course of 
time, Which accords With the fact that changes in the 
occupancy of the seats become more improbable during the 
traveling duration. 

[0042] This fact is also taken into account in an advanta 
geous development of the method by virtue of the fact that 
an averaging is performed over results of classi?cations of 
an occupancy state With respect to-occupancy classes of the 
seat per occupancy class, the number of results Which have 
an in?uence on the averaging being increased over the 
course of time. This results in an increasing smoothing of the 
values for the occupancy state. 
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[0043] As an alternative, it is possible for an adaptation of 
the transitional probability to be performed only for a 
speci?c, selected occupancy class, for example for the 
occupancy class “person sitting normally”. As long as the 
classi?cation “person sitting normally” is not performed 
over a speci?c period of time With a high probability, it is 
assumed that the object detected by the sensor is a child seat 
and the the occupancy class “child seat” is correspondingly 
allocated. 

[0044] A further possibility in the adaptation of the tran 
sitional probabilities in a manner dependent on speci?c 
criteria consists in the stability of the classi?cation result 
being taken into account: if the classi?cation result and the 
corresponding association probabilities have settled to a 
stable classi?cation state, the transitional probabilities are 
adapted, so that the stabiliZed classi?cation state can no 
longer be disturbed by temporary ?uctuations in the asso 
ciation probabilities. 

[0045] In generaliZed fashion, this means that the transi 
tional probabilities betWeen occupancy classes are adapted 
in a manner dependent on ?uctuations in the association 
probabilities. 
[0046] The invention is explained in more detail beloW in 
an exemplary embodiment With reference to the draWing. 
The single ?gure shoWs association values (0) of occupancy 
classes for an adult P, a child seat K and an empty seat L as 
a function of time t and classi?cation results Which are 
obtained With the aid of a classi?cation algorithm using a 
plurality of measured association values (I), the current 
values. 

[0047] Said algorithm takes account of measurement 
results from the past and is thereby robust With respect to 
disturbances and sporadic incorrect classi?cations. In the 
case of an optical sensor system, the classi?cation algorithm 
takes account of the current three-dimensional image 
obtained by a CMOS camera or a CCD camera and also 
consults the preceding three-dimensional images for deci 
sion-making purposes. 

[0048] In this case, the illustration shoWs the functioning 
of the algorithm on the basis of a real seat occupancy 
sequence over the course of time t. Firstly, the seat is 
occupied by a person P, and then the person P leaves the seat 
(empty seat L). A child seat K is then placed onto the seat. 
Finally, the child seat is removed again; the seat is empty 
again (state L). At the end, the person P occupies the seat 
again. 

[0049] During this temporal sequence, ?rstly P is identi 
?ed by the camera, Which leads to very high current values 
for P, and in contrast to loW values for K and L. By means 
of the algorithm Which includes the current values from the 
past, effective con?dence values resulting from the respec 
tive current values are calculated as association values. By 
Way of example, a Weighted moving average method is used 
for this purpose. Therefore, in the ?gure, the effective value 
for P initially rises up to the level of the current values for 
P, While the effective values for K and L virtually decrease 
to 0. 

[0050] For the determination of the effective classi?cation 
result, only those effective values Which are above a thresh 
old value are used at the respective point in time. From these 
values, the resulting classi?cation result is then determined 
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as that class Which has the highest effective value. On 
account of the high current values for P, after the camera and 
the monitoring system have been sWitched on, for example 
upon actuation of the ignition lock of the vehicle, the 
resulting classi?cation result is available as early as after the 
second classi?cation cycle. 

[0051] After the person has got out, the effective value for 
L rises greatly, so that the empty seat is output as resulting 
classi?cation result again as early as after tWo classi?cation 
cycles. 

[0052] At the point in time at Which the child seat K is 
placed onto the seat, the effective value for L decreases 
virtually to 0, While the effective value for K rises, so that the 
resulting classi?cation result is changed over very rapidly to 
K. When the child seat K is detected by the sensor system, 
greatly ?uctuating current values are determined for K, but 
they are smoothed by means of the algorithm to form 
effective values Which have only a small ?uctuation range. 

[0053] The transition phases betWeen the different occu 
pancy classes are controlled by adjustable transitional prob 
abilities Which can be represented in a matrix: 

L K P 

L 0.3 0.3 0.3 
K 0.3 0.3 0.3 
P 0.3 0.1 0.3 

[0054] The numbers represent the transitional probabili 
ties Which are supposed to exist betWeen the different 
occupancy states and Which are prescribed for the comput 
ing unit. In this case, the occupancy classes L, K, P situated 
beneath one another in a column represent the initial occu 
pancy classes, and L, K, P the occupancy classes toWard 
Which the change takes place. The numbers represent the 
reciprocals of the numbers of classi?cation cycles Which are 
necessary in order to undergo transition from one classi? 
cation state to another classi?cation state. Large matrix 
values thus represent high transitional probabilities, While 
small matrix values represent loW transitional probabilities. 

[0055] Since adults P can be classi?ed very reliably and a 
sudden transition from P to a child seat K is very improb 
able, the loW transitional probability 0.1 is inserted in the 
matrix for the transition from P to K. This is because a state 
change from P to K usually proceeds in such a Way that the 
adult P leaves the seat and the latter is then empty. It is only 
then that the child seat K is placed onto the seat. 

[0056] In another exemplary embodiment of the invention, 
the folloWing matrix is is prescribed in the case of likeWise 
only three occupancy classes for the transitional probabili 
ties: 

L K P 

L 0.3 0.3 0.5 
K 0.3 0.3 0.3 
P 0.1 0.1 0.3 
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[0057] This takes account of the fact that a change from an 
empty seat L to an adult is intended to be performed rapidly 
in order to activate the airbag immediately. Therefore, a 
comparatively high transitional probability 0.5 is inserted 
here. 

[0058] By contrast, a change from an adult to an empty 
seat L is to be performed carefully and sloWly in order to 
ensure that the person P is protected, even When for example 
tWo or three erroneous measurements are made by the sensor 

system, Which, in the case of an optical system, may be due 
for example to the fact that said person has bent forWard to 
reach an object in the region of said person’s feet, so that the 
upper part of the body has no longer been detected by the 
optical sensor system. Therefore, a transitional probability 
0.1 is inserted here as Well as toWard the child seat K. 

[0059] The transitional probabilities are either de?ned 
once by a matrix, as represented above; hoWever, in another 
embodiment of the invention, they may also be variable With 
respect to time. 

[0060] Events Which alter the transitional probabilities 
betWeen the occupancy classes, for example the closing or 
opening of a door, are taken into account over the course of 
time. Including the door state (open or closed) in the 
classi?cation makes it possible to adapt the transitional 
probabilities betWeen tWo occupancy classes to the events. 

[0061] The opening state of a door or of a plurality of 
doors is detected by means of a door sWitch, for example a 
reed contact, a mechanical sWitch or a sensor, in particular 
by means of a tWo- or three-dimensional occupant monitor 
ing system. 

[0062] No classi?cation takes place While the door is 
open. The airbag is intended to be deactivated in any event. 
After the closing of the door, transitions betWeen the occu 
pancy classes are very probable and become more and more 
improbable With increasing time. 

[0063] The classi?cation system connected to the comput 
ing unit is initially in the reset state. The airbag is deacti 
vated during this time. 

[0064] This prevents the classi?cation system from being 
in?uenced by the head or upper part of the body of persons 
Who lean into the vehicle interior in order, for example, to 
place a child seat onto the passenger seat or to ?x it there, 
and erroneous classi?cation results from occurring, Which 
then leads via an assignment to an occupancy class that 
includes earlier classi?cations to a negative effect on the 
folloWing classi?cation process. 

[0065] If the door has been closed, ?rstly, if the monitoring 
system is then sWitched on, transitions betWeen the occu 
pancy classes are very probable. 

[0066] By Way of example, a person leans forWard toWard 
the dashboard in order to remove an object from the glove 
box. In this case, the surface of the person corresponds to a 
child seat directed rearWard, so that a 3D camera classi?es 
the person as a child seat and the airbag is deactivated 
because a reclassi?cation is performed by the monitoring 
system already on the basis of this single measurement 
result. 

[0067] The person then leans back and takes up a normal 
seated position. The classi?cation must then once again 
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likewise be changed rapidly to “person” in order that the 
airbag is activated again. Therefore, it is necessary here to 
react very rapidly to an incorrect initial classi?cation after 
the closing of the door. 

[0068] In contrast to this, hoWever, the classi?cation “per 
son” is intended to be maintained if the person leans forWard 
after relatively long travel and the current classi?cation 
result turns out to be “child seat”. 

[0069] Since a transition betWeen tWo occupancy classes 
is less realistic With increasing time after the closing of the 
door, the transitional probabilities are also loWered corre 
spondingly. The latter decrease for eXample proportionally 
to the time elapsed, or they are inversely proportional to 
time. 

[0070] Such time-dependent transitional probabilities can 
be implemented in the folloWing Way: 

[0071] 1. The adaptation is effected over time, eg by 
increasing the number of the last classi?cations over Which 
averaging is effected With each further classi?cation. 

[0072] 2. The adaptation is limited only to the case “per 
son sitting normally”. As long as the classi?cation “person 
sitting normally” is not effected over a speci?c period of 
time With a high probability, it is assumed that the object on 
the seat is a child seat. This means that an adaptation is made 
dependent on a high association probability With respect to 
the occupancy class having to have eXisted over a period of 
time—de?ned in the monitoring system—in the past in 
order that the monitoring system returns to said occupancy 
class. 

[0073] 3. The adaptation can also be effected by Way of the 
stability of the classi?cation result: if the classi?cation result 
and the corresponding association probabilities have settled 
to a stable classi?cation state, the transitional probabilities 
are adapted in such a Way that the stabiliZed classi?cation 
state can no longer be disturbed by temporary ?uctuations in 
the association probability values. 

[0074] The invention provides a system for monitoring the 
interior of a vehicle in Which changes in the occupancy of a 
seat, for eXample With a person P, a child seat K, in the case 
of an empty seat L or in the case of occupancy in another 
occupancy class, are realiZed in a computing unit by means 
of transitional probabilities Which are externally prescribed 
for the monitoring system and Which represent the rapidity 
With Which a change in the occupancy is taken into account 
by the monitoring system. What is then dependent thereon is 
the fact of Whether an associated airbag or another safety 
device is activated or deactivated for the respective seat. 

1. Asystem for monitoring the interior of a vehicle having 
a device for detecting data representing the occupancy state 
of a location in the interior of a vehicle and having a 
computing unit for obtaining association probabilities With 
respect to occupancy classes for a selected location in the 
interior of a vehicle With the aid of features representing the 
occupancy state of a location in the interior of a vehicle 
from-measurement data of the device, characteriZed in that 
the computing unit is connected to a memory in Which are 
stored transitional probabilities betWeen the occupancy 
classes in accordance With Which transitions occur betWeen 
the occupancy classes. 
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2. The monitoring system as claimed in claim 1, charac 
teriZed in that a threshold value is de?ned, and in that the 
features are allocated to an occupancy class only When they 
lie above the threshold value. 

3. The monitoring system as claimed in claim 1 or 2, 
characteriZed in that the monitoring system is equipped With 
a sWitch or sensor for detecting the opening state of at least 
one door of the vehicle, in that the computing unit is 
connected to the sWitch or the sensor via a data line, and in 
that data of the sWitch or of the sensor can be evaluated in 
the computing unit. 

4. The monitoring system as claimed in claim 3, charac 
teriZed in that the transitional probabilities betWeen the 
occupancy classes can be set in a manner dependent on the 
opening state of the door by the computing unit by means of 
an algorithm. 

5. The monitoring system as claimed in one of claims 1 to 
4, characteriZed in that the transitional probabilities are 
stored in the memory as matrix elements. 

6. The monitoring system as claimed in one of claims 1 to 
5, characteriZed in that the transitional probabilities are 
numerical values Which embody the number of classi?cation 
cycles after Which a change in an occupancy state from one 
occupancy class to another occupancy class is deemed to 
have occurred. 

7. A method for monitoring the interior of a vehicle, data 
representing the occupancy state of a location in the interior 
of a vehicle being measured, and association probabilities 
With respect to occupancy classes for a selected location in 
the interior of a vehicle being obtained With the aid of 
features representing the occupancy state of a location in the 
interior of a vehicle from measured data, characteriZed in 
that transitional probabilities betWeen the occupancy classes 
in accordance With Which transitions occur betWeen the 
occupancy classes are determined. 

8. The method as claimed in claim 7, characteriZed in that 
the transitional probabilities are de?ned according to hoW 
probable the transition is considered to be. 

9. The method as claimed in claim 7 or 8, characteriZed 
in that the transitional probabilities are de?ned according to 
hoW reliably the association probabilities are obtained. 

10. The method as claimed in one of claims 7 to 9, 
characteriZed in that the transitional probabilities are de?ned 
according to hoW relevant they are to the safety of a person. 

11. The method as claimed in one of claims 7 to 10, 
characteriZed in that the transitional probabilities are varied 
in a manner dependent on time or the movement state of the 
vehicle. 

12. The method as claimed in one of claims 7 to 11, 
characteriZed in that the values for the association probabili 
ties are smoothed With respect to time by averaging. 

13. The method as claimed in claim 12, characteriZed in 
that by a Weighting of association probabilities Which is 
referred to a period of time is carried out. 

14. The method as claimed in claim 13, characteriZed in 
that current association probabilities are Weighted more 
strongly in comparison With association probabilities deter 
mined earlier. 

15. The method as claimed in one of claims 7 to 14, 
characteriZed in that the transitional probabilities are de?ned 
in a manner dependent on the opening state of a door of the 
vehicle. 
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16. The method as claimed in claim 15, characterized in 
that, While the door is open, a safety device for protecting 
persons and/or objects in the interior of a vehicle remains 
deactivated. 

17. The method as claimed in claim 15 or 16, character 
iZed in that an airbag remains deactivated as long as the door 
is open. 

18. The method as claimed in one of claims 15 to 17, in 
that, after the closing of the door, high transitional prob 
abilities are permitted for transitions betWeen the occupancy 
classes, and in that the transitional probabilities are loWered 
over the course of time. 

19. The method as claimed in claim 18, characteriZed in 
that an averaging is performed over results of classi?cations 
of an occupancy state With respect to occupancy classes of 
the seat per occupancy class, the number of results Which 
have an in?uence on the averaging being increased over the 
course of time. 
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20. The method as claimed in claim 18, characteriZed in 
that an averaging is performed over results of a classi?cation 

of an occupancy state With respect to the occupancy class 
“person sitting normally”, and in that, if an assignment to the 
occupancy class “person sitting normally” is not performed 
over a predetermined period of time With a high association 
probability, the seat is allocated the occupancy class “child 
seated”. 

21. The method as claimed in claim 18, characteriZed in 

that the transitional probabilities betWeen occupancy classes 
are adapted in a manner dependent on ?uctuations in the 

association probabilities. 


